Yang et al. 



In the Claims: 



Claims 



What is claimed is: 



Please amend the claims as follows: 



A catalyst for polymerization and co-polymerization of ethylene, wherein said catalyst is 




oduced by [means of] the method comprising : 



(i) preparing a magnesium solution by cjontact-reacting a halogenated magnesium 
compound with alcohol; 

(ii) reacting said solution with an ester compound having at least one hydroxy group, or a 
phosphorus compound and a silicon compound having alkoxy groups, and then 
producing a solid component by adping a mixture of a titanium compound and a 
silicon compound thereto; and 

(iii) reacting said solid component with an aluminum compound, and then reacting the 
same with a titanium compound, or a titanium compound and a vanadium compound. 



2. The catalyst [for polymerization and io-polymerization of ethylene according to] of 
Claim 1, wherein [said] the ester compound containing at least one hydroxy group [is] comprises 
an unsaturated aliphatic acid ester having at least one hydroxy group, [which is selected from the 
group consisting of 2-hydroxy ethylacrylatel 2-hydroxy ethylmethacrylate, 2-hydroxy 

propylacrylate,_2.-hydroxy propyhnethacrylate, 4rhydroxy butylacrylate, pentaerithritol tri- 

acrylate;] an aliphatic monoester or polyester having at least one hydroxy group, [which is 
selected from the group consisting of 2-hyaroxy ethyl acetate, methyl 3-hydroxy butylate, ethyl 
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3-hydroxy butylate, methyl 2-hyciroxy isobutylate, et^yl 2-hydroxy isobutylate, methyl-3- 
hydroxy-2-methyl propionate, 2,2-dimethyl-3-hydroxy propionate, ethyl-6-hydroxy hexanoate, t- 
butyl-2-hydroxy isobutylate, diethy 1-3 -hydroxy glutarate, ethyl-lactate, isopropyl lactate, butyl- 
isobutyl lactate, isobutyl lactate, ethyl mandelate, dnnethyl ethyl tartrate, ethyl tartrate, dibutyl 
tartrate, diethyl citrate, triethyl citrate, ethyl-2-hydrpxy-caproate, diethyl ^?z5-(hydroxymethyl) 
malonate;] an aromatic ester having at least one hydroxy group, [which is selected from the 
group consisting of 2-hydroxy ethyl benzoate, 2-hydroxy ethyl salicylate, methyl-4-(hydroxy 
methyl) benzoate, methyl-4-hydroxy benzoate, etnyl-3 -hydroxy benzoate, 4-methyl salicylate, 
ethyl salicylate, phenyl salicylate, propyl-4-hydrpxy benzoate, phenyl-3 -hydroxy naphthanoate, 
monoethylene glycol monobenzoate, diethylene/glycol monobenzoate, triethylene glycol 
monobenzoate;] or an alicyclic ester having at |east one hydroxy group [as in hydroxy butyl- 
lactone; 

wherein said phosphorus compound is a compound expressed by PXaR\(OR^)c, or 
POXdR\(OR'^)f, where X is a halogen atom; /and R^ R^ R^ or R"^ is a hydrocarbon of an alkyl, or 
alkenyl or aryl group, having 1 20 carbon atoms, each of which can be same or different from 
one another, with a + b + c = 3, 0 <a <3 , 0 ^b <3 , 0 <c <3 , d + e + f = 3, 0 <d <3, 0 <e <3, and 0 
<f<3;^ 

wherein said silicon compound having alKoxy groups is a compound of a general formula of 
R„Si(0R)4.n, where R is a hydrocarbon gyoup having 1-12 carbon atoms, and n is a natural 
number of l--'3]. 



3. The catalyst [for polymerization and co-polymerization of ethylene according to Claim 2] 
of claim 1 , wherein [said] tfie phosphorus compoimd [is selected from the group consisting of] 

comprises phosphorus tricMoride, ,phDSphorus-tribroiiude,-diethylchlorophosphite, ^ _ 

diphenylchlorophosphite, diethylbromophosphite, diphenylbromophospite, 
dimethylchlorophosphite, phenylch/orophosphite, trimethylphosphite, triethylphosphite, tri-n- 
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butylphosphite, trioctylphosphite, tridecylphosphite, piphenylphosphite, triethylphosphate, tri-n- 
butylphosphate, [and] or triphenylphosphate. ' ^ 



4. The catalyst [for polymerization and co-powmerization of ethylene according to Claim 2] 
of claim 1 , wherein [said] the silicone compound Having alkoxy groups [is selected from the 
group consisting of] comprises dimethyldimethoxysilane, dimethyldiethoxysilane, 
diphenyldimethoxysilane, methylphenylmethoxysilane, diphenyldiethoxysilane, 
ethyltrimethoxysilane, vinyltrimethoxysilane, methyltrimethoxysilane, phenyltrimethoxysilane, 
methyltriethoxysilane, ethyltriethoxysilane, vinyltriethoxysilane, butyltriethoxysilane, 
phenyltriethoxysilane, ethyltriisopropoxysilar^e, vinyltributoxysilane, ethylsilicate, butylsilicate, 
or methyltriaryloxylsilane. 

5. The catalyst [for polymerization and co-polymerization of ethylene according to] of 
Claim 1, wherein [said[ the titanium compound is represented by a general formula of Ti(0R)aX4. 
3, where R is a hydrocarbon group, X for a/halogen atom, and a for a natural number of 0 <a <4; 
and wherein said silicon compound is represented by a general formula of R^SiCl^^, where R is 
hydrogen, an aryl, alkoxy, haloalkyl or alkyl group having l-^-lO carbon atoms, or a halosilylalkyl 
or hafosilyi group having T~8 carbon atoms, and n for a natural number of 0 <n <4. 

6. The catalyst [for polymerization and co-polymerization of ethylene according to Claim 5] 
of claim 1 , wherein [said] tiie titanium compound [is] comprises a 4-halogenated titanium, 
[which is selected from the group consisting of TiCl4, TiBr4, and Til4; ] a 3-halogenated 
alkoxytitanium, [which is selected from the group consisting of Ti(OCH3)Cl3, Ti(OC2H5)Cl3, 
Ti(OC2H5)Br3, and Ti(0(i-C4H9))Bn3; ] a 2-halogenated alkoxytitanium, [which is selected from 
the group consisting of Ti(OCH3)2Cl2, Ti(OC2H5)2Cl2, Ti(0(i-C4H9))2Cl2, and Ti(OC2H5)2Br2; 

and] or a tetralkoxy-titanium, [-which is selected from the^groupxonsisting of-Ti(OCH3)4, 

Ti(OC2H5)4, and Ti(OC4H9)4;] ancl wherein [said] the silicon compound is silicon tetrachloride, 
[or] a trichlorosilane, [which is selected from the group consisting of methyltrichlorosilane, 
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ethyltrichlorosilane, and phenyl-trichlorosilane;] a dichjorosilane, [which is selected from the 
group consisting of dimethylchlorosilane, diethyldichlorosilane, diphenyldichlorosilane, and 
methylphenyldichlorosilane;] or a monochlorosilane/as in trimethylchlorosilane]. 

7. The catalyst [for polymerization and co-polymerization of ethylene according to Claim 6] 
of claim 1 , wherein [said] the titanium compound^ is titanium tetrachloride, and [said] the silicon 
compound is silicon tetrachloride. 

8. The catalyst [for polymerization and c'o-polymerization of ethylene according to] of 
Claim 1, wherein the amount of the mixtur^f said titanium compoimd and said silicon 
compound is 0. 1 --^ 200 mol per mole of said halogenated magnesium compound, and the molar 
ratio of said titanium compound to said silicon compoxmd in the mixture is 0.05 ~ 0.95. 



9. The catalyst [for polymerization and co-polymerization of ethylene according to] of 
Claim 1, wherein [said] the alimiinuy compound [is] comprises a trialkylaluminxmi having an 
alkyl group of 1-6 carbon atoms, [\jhich is selected from the group consisting of 
triethylalimiinum and triisobutylaluminum;] an aluminum compound having one more halogen, 
[which is selected from the group^consisting of ethylaluminum dichloride, diehtylaluminum 
chloride, and ethylaluminum sesquichloride;] or [the mixture] mixtures thereof 



10. The catalyst [for polyrnerization and co-polymerization of ethylene according to] of 
Claim 1, wherein said vanadiipn compound is a compound with the maximum atomic valence of 
4, or the maximum atomic valence of VO of a vanadyl group of 3, having a general formula of 
V(0R'^)4.nXn, or VO(OR\_^ji^, where R'* is an aliphatic or aromatic hydrocarbon group having 
1-14 carbons, or COR^, where R^ is an aliphatic or aromatic hydrocarbon group having 1-14 
carbons, wherein X is CI, Br or I;_n is anjnteger.of 0-4,J^^^ and m.is_an integer 

of 0-3, or the ratio thereof. 
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Please add the following claims: 



11. (New) The catalyst of claim 1, wherein the ester compound containing at least one hydroxy 
group comprises 2-hydroxy ethylacrylate, 2-hydroKy ethylmethacrylate, 2-hydroxy 
propylacrylate, 2-hydroxy propylmethacrylate, 4ynydroxy butylacrylate, pentaerithritol tri- 
acrylate, 2-hydroxy ethyl acetate, methyl 3-hydroxy butylate, ethyl 3-hydroxy butylate, methyl 2- 
hydroxy isobutylate, ethyl 2-hydroxy isobutylaie, methyl-3-hydroxy-2 -methyl propionate, 2,2- 
dimethyI-3 -hydroxy propionate, ethyl-6-hydrdxy hexanoate, t-butyl-2-hydroxy isobutylate, 
diethyl-3-hydroxy glutarate, ethyl-lactate, isopropyl lactate, butyl-isobutyl lactate, isobutyl 
lactate, ethyl mandelate, dimethyl ethyl tartrate, ethyl tartrate, dibutyl tartrate, diethyl citrate, 
triethyl citrate, ethyl-2-hydroxy-caproate, diethyl 6/5-(hydroxymethyl) malonate, 2-hydroxy ethyl 
benzoate, 2-hydroxy ethyl salicylate, methyl-4-(hydroxy methyl) benzoate, methyl-4-hydroxy 
benzoate, ethyl-3-hydroxy benzoate, 4-rnethyl salicylate, ethyl salicylate, phenyl salicylate, 
propyl-4-hydroxy benzoate, pheny 1-3 -hydroxy naphthanoate, monoethylene glycol 
monobenzoate, diethylene glycol monpbenzoate, triethylene glycol monobenzoate, or hydroxy 
butyl-lactone. 



12. (New) The catalyst of claim 1, wherein the phosphorus compound is a compound expressed 
by PX3RV(0R')„ or POX^R^(OR')i where X is a halogen atom; and R\ R\ R' or R' is a 
hydrocarbon of an alkyl, or alkenyl or aryl group, having 1 20 carbon atoms, each of which can 
be same or different from one anoiher, with a + b + c = 3, 0<a<3,0<b<3,0<c<3,d + e + f= 
3, 0 <d <3, 0 <e <3, and 0 <f <3. / 

13. (New) The catalyst of claim/ 1, wherein the silicon compound having alkoxy groups is a 
compound of a general formula /of RnSi(0R)4_n, where R is a hydrocarbon group having 1-12 
carbon atoms,, and n is a.natural.number of 1-3.]. _ . _ 
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14. (New) The catalyst of claim 1, wherein the titanium compound comprises TiCl4, TiBr4, and 
Til4, Ti(OCH3)Cl3, Ti(OC2H5)Cl3, Ti(OC2H5)Br3l Ti(0(i-C4H9))Br3, Ti(OCH3)2Cl2, 
Ti(0QH5),Cl„ Ti(0(i-C4H,))2Cl2, TiCOQHsW,, Ti(OCH3)4, Ti(OC,H5)4, or Ti(OC4H,)4. 

15. (New) The catalyst of claim 1, wherein the sihcon compound comprises siUcon 
tetrachloride, methyltrichlorosilane, ethyltricMorosilane, phenyl-trichlorosilane, 
dimethylchlorosilane, diethyldichlorosilane, aiphenyldichlorosilane, methylphenyldichlorosilane, 
or trimethylchlorosilane. 

16. (New) The catalyst of claim 1, wherein/the alximinxim compound comprises 
\ triethylaluminum, triisobutylaluminum, eth[ylaluminum dichloride, diethylaluminum chloride, 
^ ethylaluminum sesquichloride, or mixtures thereof 

17. (New) A method of forming a cataly^ for polymerization and co-polymerization of ethylene 
comprising: 



preparing a magnesium solution by contact-reacting a halogenated magnesium compound 
with alcohol; 



reacting said solution with an ester compound having at least one hydroxy group, or a 
phosphorus compound and a silicon compound having alkoxy groups, and then producing a 
solid component by adding a mixtipe of a titanium compound and a silicon compound 
thereto; and 



reacting said solid component with 
a titanium compound,-or a titaniun 



an aluminum compound, and then reacting the same with 
compound and a -vanadium.compound _ ^ 
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18. (New) The method of claim 17, wherein the est^r compound containing at least one hydroxy 
group comprises an unsaturated aliphatic acid ester paving at least one hydroxy group, an 
aUphatic monoester or polyester having at least one hydroxy group, an aromatic ester having at 
least one hydroxy group, or an alicycUc ester having at least one hydroxy group. 

19. (New) The method of claim 17, wherein the phosphorus compound comprises phosphorus 
trichloride, phosphorus tribromide, diethylchlor^phosphite, diphenylchlorophosphite, 
diethylbromophosphite, diphenylbromophospite, dimethylchlorophosphite, 
phenylchlorophosphite, trimethylphosphite, triethylphosphite, tri-n-butylphosphite, 
trioctylphosphite, tridecylphosphite, triphenylphosphite, triethylphosphate, tri-n-butylphosphate, 
or triphenylphosphate. 



20. (New) The method of claim 17, wherein' the siUcone compound having alkoxy groups 
comprises dimethyldimethoxysilane, dimethyldiethoxysilane, diphenyldimethoxysilane, 
methylphenyhnethoxysilane, diphenyldieth()xysilane, ethyltrimethoxysilane, 
vinyltrimethoxysilane, methyltrimethoxysilane, phenyltrimethoxysilane, methyltriethoxysilane, 
ethyltriethoxysilane, vinyltriethoxysilane,/butyltriethoxysilane, phenyltriethoxysilane, 
ethyltriisopropoxysilane, vinyltributoxys^lane, ethylsilicate, butylsilicate, or 
methyltriaryloxylsilane. 



21. (New) The method of claim 17, wherein the titanium compound is represented by a general 
formula of Ti(OR)aX4.3, where R is a hydrocarbon group, X for a halogen atom, and a for a 
natural number of 0 <a <4; and whereiii the siUcon compoxmd is represented by a general 
formula of R„SiCl„_4, where R is hydrogen, an aryl, alkoxy, haloalkyl or alkyl group having 1-10 
carbon atoms, or a halosilylalkyl or hajosilyl group having 1-8 carbon atoms, and n for a natural 
-number of-0 <n <4. 
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22. (New) The method of claim 17, wherein the titanium compound comprises a 4-halogenated 
titanium, a 3-halogenated alkoxytitanium, a 2-halogenated alkoxytitanium, or a tetralkoxy 
titanium, and wherein the siUcon compound is silicqn tetrachloride, a trichlorosilane, a 
dichlorosilane, or a monochlorosilane. 

23. (New) The method of claim 17, wherein said titanium compoimd is titanium tetrachloride, 
and said silicon compound is silicon tetrachlorideJ 

24. (New) The method of claim 17, wherein the /amount of the mixture of said titanium 
compoimd and said silicon compound is 0.1 - 200 mol per mole of said halogenated magnesium 
compound, and the molar ratio of said titanium /compound to said silicon compound in the 
mixture is 0.05 0.95. 

25. (New) The method of claim 17, wherein liie aluminum compound comprises a 
trialkylaluminum having an alkyl group of w6 carbon atoms, an aluminum compound having 
one or more halogen atoms, or mixtures thereof 



26. (New) The method of claim 17, wherein the vanadium compound is a compound with a 
maximum atomic valence of 4, or a maximmm atomic valence of VO of a vanadyl group of 3, 
having a general formula of V(0R'*)4.nXn, of V0(0R'*)3.j„X^, where R"* is an aliphatic or aromatic 
hydrocarbon group having 1-14 carbons, or COR^ where R^ is an aliphatic or aromatic 
hydrocarbon group having 1-14 carbons, wherein X is CI, Br or I; n is an integer of 0-4, or the 
ratio thereof; and m is an integer of 0-3, or the ratio thereof 

27. (New) The method of claim 17, wherein the ester compoxmd containing at least one hydroxy 



group comprises 2Thydroxy_ethylacrylate, 



2-hydroxy_ethylmethacrylate,.2rhydroxy_ 



propylacrylate, 2-hydroxy propyhnethacr^ate, 4-hydroxy butylacrylate, pentaerithritol tri- 



acrylate, 2-hydroxy ethyl acetate, methyl 



3-hydroxy butylate, ethyl 3 -hydroxy butylate, methyl 2- 
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hydroxy isobutylate, ethyl 2-hydroxy isobutylate, methyl^ -hydroxy-2-inethyl propionate, 2,2- 
dimethyl-3-hydroxy propionate, ethyl-6-hydroxy hexanoate, t-butyl-2 -hydroxy isobutylate, 
diethyl-3-hydroxy glutarate, ethyl-lactate, isopropyl lactafte, butyl-isobutyl lactate, isobutyl 
lactate, ethyl mandelate, dimethyl ethyl tartrate, ethyl tamrate, dibutyl tartrate, diethyl citrate, 
triethyl citrate, ethyl-2-hydroxy-caproate, diethyl 6/5-(hYdroxymethyl) malonate, 2-hydroxy ethyl 
benzoate, 2-hydroxy ethyl salicylate, methyl-4-(hydroxY methyl) benzoate, methyl-4-hydroxy 
benzoate, ethyl-3-hydroxy benzoate, 4-methyl salicylate, ethyl salicylate, phenyl salicylate, 
propyl-4-hydroxy benzoate, pheny 1-3 -hydroxy naphthanoate, monoethylene glycol 
monobenzoate, diethylene glycol monobenzoate, triethylene glycol monobenzoate, or hydroxy 
butyl-lactone. 

28. (New) The method of claim 17, wherein the phosphorus compound is a compound expressed 



by PX^RVCOR'),, or POXdR'e(OR')f, where X is a hAlogen atom; and R\ R\ R' or R' is a 
hydrocarbon of an alkyl, or alkenyl or aryl group, having 1 20 carbon atoms, each of which can 
be same or different from one another, with a + b / c - 3, 0 <a <3 , 0 <b <3 , 0 <c <3 , d -f- e + f = 
3, 0 <d <3, 0 <e <3, and 0 <f <3. 

29. (New) The method of claim 17, wherein th^^silicon compoimd having alkoxy groups is a 
compound of a general formula of R„Si(0R)4.„, ^here R is a hydrocarbon group having 1-12 
carbon atoms, and n is a natural number of l'-^3 



30. (New) The method of claim 17, wherein the titanixmi compound comprises TiCl4, TiBr4, and 
Til4, Ti(OCH3)Cl3, Ti(OC2H5)Cl3, Ti(OC2H5)Br3, Ti(0(i-C4H9))Br3, Ti(OCH3)2Cl2, 
Ti(OC2H5)2Cl2, Ti(0(i-C4H,))2Cl2, Ti(OC2H5)2Br2, Ti(OCH3)4, Ti(OC2H5)4, or Ti(OC4H9)4. 



31 ..(New) The^method of claim 17, _wherein jthe.silicon.compoundxomprises silicon, 
tetrachloride, methyltrichlorosilane, ethyltrichlorosilane, phenyl-trichlorosilane, 
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dimethylchlorosilane, diethyldichlorosilane, cUphenyldichlorosilane, methylphenyldichlorosilane, 
or trimethylchlorosilane. / 

32. (New) The method of claim 17,ywherein the aluminum compound comprises 
triethylaluminum, triisobutylaluminum, ethylaluminimi dichloride, diethylaluminum chloride, 
ethylaluminum sesquichloride/or mixtures thereof. 



Please replace /pages 20-23 of the claims with pages 21-28 of the enclosed substitute 

sheets. 

It is believed that no fees are due in connection with the filing of this Preliminary 
Amendment. However, if any fees are due, the Assistant Commissioner is hereby authorized to 
deduct said fees from Conley, Rose & Tayon Deposit AccountNo. 50-1 505/5333-01 300/EBM. 



CONLEY, ROSE & TAYON, P.C. 

P.O. BOX 398 

AUSTIN, TX 78767-0398 

(512) 703-1254 (voice) 

(512) 703-1250 (facsimile) 




Eric B. Meyertons 
Reg. No. 34,876 



Attomey for Applicant 
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